Increase in free linolenic and linoleic acids associated with phospholipase D-mediated hydrolysis of phospholipids in wounded castor bean leaves.
Stimulus-induced release of polyunsaturated fatty acids from membranes has been proposed to couple the processes of stimulus perception and oxylipin synthesis in the octadecanoid signaling pathway. This study investigated wound-induced changes in free fatty acids, diacylglycerol, and phospholipids at the site of wounding and at an unwounded area of the same wounded leaf in castor bean (Ricinus communis L.). Increases in free fatty acids and diacylglycerol and decreases in phospholipids were relatively large and continuous at the site of wounding. The changes at the unwounded area were selective and transient, suggesting a regulated activation of lipid turnover in response to wounding. In unwounded cells, the free fatty acids that increased in the early phase of wounding were linolenate and linoleate, which peaked within 5 min after wounding. Diacylglycerols that increased in unwounded cells were the species containing linolenate and linoleate, not those with oleate and stearate. Within 5 min of wounding, the levels of phosphatidylcholine and phosphatidylglycerol, but not other phospholipids, decreased in unwounded cells. These results provide evidence for the wound-induced selective increase in linolenate and linoleate in unwounded cells. The varied susceptibility of different phospholipids to hydrolysis after wounding indicates that phosphatidylcholine and phosphatidylglycerol may serve as substrates that lead to the increase in linolenate and linoleate in the early phase of wound response. The pattern of increases in polyunsaturated fatty acids, diacylglycerol, and phosphatidic acid and of decreases in phospholipids suggests the activation of a PLD-initiated signaling pathway in response to wounding in castor bean.